INTRODUCTION
The fauna of sponge lobsters (Axiidae) of the southwestern Pacific is rich in species (Lin, 2006; Poore & Collins, 2009 and references therein; Sakai & de Saint Laurent, 1989 ). Here we describe two more species and take the opportunity to redefine their respective genera after looking at related species. The first was collected during an expedition by the Museum and Art Gallery of the Northern Territory, Darwin, to Papua New Guinea. The second derives from collections made in New Caledonia (Richer de Forges, 1991) . Callianassid and upogebiid shrimps from the latter were described by NgocHo (1991) .
Material is deposited in the Museum and Art Gallery of the Northern Territory, Darwin (NTMAG), Museum Victoria, Melbourne (NMV), and Muséum national d'Histoire naturelle, Paris (MNHN). Measurements are of carapace length including rostrum (cl.) and total length (tl.). Illustrations were made by the second author and prepared for publication using Adobe Illustrator and many of the recommendations of Coleman (2003) .
TAXONOMIC ACCOUNT
Family AXIIDAE Huxley, 1879 Remarks. -The family was recently rediagnosed (Poore & Collins, 2009) to include smaller specialised taxa previously included in other families, Calocarididae Ortmann, 1891 and Eiconaxiidae Sakai & Ohta, 2005. Parascytoleptus Sakai & de Saint Laurent, 1989 Parascytoleptus Sakai & de Saint Laurent, 1989: 39. Type species. -Paraxius tridens Rathbun, 1906 , by original designation. Diagnosis. -Carapace smooth; cervical groove visible laterally over third distance to anterolateral margin. Rostrum triangular, broad, laterally smooth or obscurely denticulate, about as long as eyestalks, slightly depressed below level of carapace, not continuous with lateral carinae; supraocular spines prominent; lateral carinae visible only at base of supraocular spine; submedian carina absent or evident only as blunt anterior tooth; median carina absent or weak, without or with 1 blunt tubercle, unbifurcated posteriorly; postcervical carina absent. Abdominal somite 1 pleuron rounded; pleuron 2 broad, anteriorly rounded, ventrally flat, posteriorly rounded; pleura 3-5 posteriorly rounded. Eyestalk cylindrical, articulating; cornea pigmented. Antenna article 2 without distal spine, scaphocerite absent or reduced. Maxilliped 3 exopod not clearly bent at base of flagellum. Pleurobranchs present above pereopods 2-4; podobranchs and arthrobranchs well developed; epipods present on maxilliped 2 to pereopod 4. Pereopods 1 decidedly asymmetrical, with propodus cylindrical; carpus-dactylus upper and lower margins unarmed. Pereopods 3-5 propodi with transverse rows of few robust setae; dactyli 3 and 4 tapering, with 2 longitudinal rows of robust setae; dactylus 5 tapering, with 1 robust seta. Pleopods 3-5, appendix interna present. Pleopod 1 of male absent. Pleopod 2 of male with appendix interna, without appendix masculina. Uropodal exopod without transverse suture. Telson with lateral fixed spines and posterolateral robust setae; apex rounded.
Remarks. -Sakai & de Saint Laurent (1989) stated that their new genus shared with Scytoleptus Gerstäcker, 1856 a depressed rostrum, short cervical groove, long antenna article 4, unequal first pereopods, pereopod 3 with conspicuous transverse rows of robust setae, pleurobranchs above pereopods 2-4, telson with a pair of posterolateral robust setae, and rounded pereopodal epipods. They did not mention the absence of a uropodal exopod suture. The two genera, both then monotypic, were differentiated using the rostrum and gastric carinae, and telson. Some of these characters are not convincing at a generic level but others are. While Parascytoleptus lacks a male pleopod 1 and an appendix masculina. Scytoleptus serripes Gerstäcker, 1856 possesses a well developed setose pleopod 1, obvious appendix masculina and has a unusually elevated gastric region such that the front is almost vertical between the rostrum and posterior tubercle on the median carina. Sakai & de Saint Laurent (1989) stated that while S. serripes possessed an arthrobranch on maxilliped 2 P. tridens does not (an observation doubted by M. de Saint Laurent, pers. comm., 1990) . We can confirm its presence in both species after examination of a specimen of P. tridens from New Caledonia (see below).
The type species, Parascytoleptus tridens (Rathbun, 1906) was described from the French Frigate Shoals and Modu Manu, Hawaii, at 30-60 m depth. A type specimen was redescribed by Sakai & de Saint Laurent (1989: 40-41, fig. 10 ). The species is said to occur also in Madagascar (Sakai & de Saint Laurent, 1989) , Moorea and Bora Bora, French Polynesia (Sakai, 1992) , Aldabra Atoll (Kensley, 1994 (Kensley, , 2003 and to be "the commonest axiid in reef habitats around Guam" (Kensley, 2003) . Kensley believed the species to be probably widespread in coral rubble habitats throughout the Indo-West Pacific. Sakai's (1992: 212-215, fig. 2 ) illustration of a male from Moorea with a more acute rostrum than the type from Hawaii suggests that more than one species may be involved although this variation could admittedly be within expected variation. The description here of a new species from Papua New Guinea with more obvious specific differences raises questions about the identity of reports (outside Hawaii) of P. tridens throughout the Indo-West Pacific. Description of male holotype. -Carapace smooth. Rostrum 0.25 times length of front-to-cervical groove, broadly triangular, with 1 or 2 lateral tubercles anterior to supraocular spine, slightly depressed below level of median carina, anteriorly directed, continuous with obsolete lateral carinae. Supraocular spines prominent, broadly triangular. Lateral carina obsolete. Submedian gastric carina evident only as 1 blunt tooth. Median carina obsolete, with 1 tooth, sloping down at 30
Parascytoleptus papua
• in front of tooth. Abdominal somite 1 pleuron ventrally rounded; pleuron 2 asymmetrical, posteriorly rounded; pleura 3-5 rounded; pleura 6 rounded.
Eyestalk, just exceeding rostrum; cornea pigmented. Antennular peduncle reaching to midpoint of antennal article 4; article 1 unarmed, antennal gland on prominent tubercle. Antennal article 1 unarmed; article 2 unarmed; scaphocerite absent; article 4, 1.8 times length of article 2; article 5 about half length of article 4. Maxilliped 3 coxa unarmed; basis lower margin with 1 spine; ischium unarmed; merus with 2 spines; crista dentata of about 12 teeth; carpus unarmed.
Pereopods 1 assumed asymmetrical. Major cheliped missing. Minor cheliped elongate, 2.6 times carapace length; coxa-carpus unarmed; merus upper margin convex, lower margin concave, unarmed; propodus downcurved, upper margin 1.5 times carpus length; fixed finger as long as upper palm, cutting edge smooth; dactylus evenly curved and tapering.
Pereopod 2 ischium lower margin unarmed; merus lower margin unarmed; carpus as long as chela; propodus upper margin as long as dactylus. Pereopod 3 merus unarmed; propodus 2.0 times as long as dactylus, with 4 transverse rows each of 2-4 robust setae; dactylus tapering, with 2 large robust setae plus longitudinal row of 8 smaller robust setae on inner face, plus unguis. Pereopod 4 propodus 2.3 times as long as dactylus, distally densely setose, with 5 transverse rows each of 1-5 robust setae; dactylus tapering, with 3 large robust setae plus longitudinal row of 8 smaller robust setae on inner face, plus unguis. Pereopod 5 propodus 2.3 times as long as dactylus, not subchelate, distally densely setose, with distal transverse row of 3 robust setae; dactylus tapering, with 1 robust seta mesially, plus unguis. Pleopod 1 absent. Pleopods 2-5 each with appendix interna 0.2 length of endopod. Pleopod 2 without appendix masculina. Telson 1.6 times as long as wide, widest proximally, then tapering to 0.6 greatest width, lateral margin with 3 strong spines, second accompanied by 1 robust seta, distal margin convex between distolateral spines, without posteromedian spine; dorsal face without oblique ridges or spines. Uropodal endopod 2.2 times as long as wide, lateral margin without or with 1 lateral spine, with strong distolateral spine, longitudinal ridge with distal spine. Uropodal exopod 1.8 times as long as wide, lateral margin with 1 or 2 spines, posterolateral angle with 1 spine and 1 robust seta, longitudinal rib with 1 distal marginal spine.
Female, cl. 2.6 mm. Rostrum acutely triangular, without lateral teeth. Maxilliped 3 merus with 1 spine. Pereopods 1 asymmetrical, of similar lengths. Major cheliped 2.5 times as long as carapace length; coxa to ischium unarmed; merus upper margin convex, unarmed, lower margin with 1 small spine; carpus unarmed; propodus unarmed; fixed finger 0.5 times as long as upper palm, cutting edge with 1 blunt tooth; dactylus distally curved, cutting edge unevenly toothed. Minor cheliped twice carapace length; coxa-carpus unarmed; merus lower margin barely concave, with 1 small spine; propodus down-curved, upper margin 1.5 times carpus length; fixed finger 0.8 length of upper palm, cutting edge smooth; dactylus evenly curved and tapering.
Juvenile, cl. 2.5 mm (without visible gonopores). Rostrum acutely triangular, with 1 lateral tooth on one side. Supraocular spine and gastric tubercles sharper than in male or female. Maxilliped 3 merus with 1 spine. Major cheliped merus with 1 tooth on lower margin; fixed finger with 4 blunt proximal teeth on cutting edge. Minor cheliped as long as major; merus with 1 tooth on lower margin.
Etymology. -From Papua New Guinea (noun in apposition). Distribution. -Papua New Guinea, Madang; 3-8 m depth.
Remarks. -The new species is represented by a male, female and juvenile which differ in the relative size and spination of the chelipeds, and the degree of armature of the rostrum, carapace, maxilliped 3 and uropods. The male holotype in particular has an elongated minor cheliped; its major cheliped is missing, presumed swollen like that of the other specimens. Parascytoleptus papua differs from P. tridens in the possession of three tubercles on the carapace, one median and two submedian; none are reported for the type species or could be seen in the specimen at hand. The rostrum is more prominent than in P. tridens and usually laterally tuberculate. The telson of P. papua is longer and not as tapered as in Rathbun's (1906) or Sakai & de Saint Laurent's (1989) figures of P. tridens. The telson is 1.4 times as long as wide in the latter and in the female from New Caledonia. The minor cheliped would appear to become extremely elongated in the adult male, much more so than in the female and juvenile, and than that of the male of what Sakai (1992) called P. tridens from Tahiti. Rathbun's (1906) figure of a female minor cheliped and that of the New Caledonia female are more robust than in the female of the new species but possess more delicate fingers.
Spongiaxius Sakai & de Saint Laurent, 1989
Spongiaxius Sakai & de Saint Laurent, 1989: 41; Poore, 1994 : 97 (key); Sakai & Ohta, 2005: 88. Sakaiocaris Kensley, 1989: 964-965 (objective synonym, same type species).
Type species. -Axiopsis brucei Sakai, 1986 , by original designation. Diagnosis. -Carapace smooth; cervical groove visible laterally over most of distance to anterolateral margin. Rostrum triangular, dorsally deeply furrowed, extending beyond eyestalks, slightly depressed below level of carapace, well separated from lateral carinae, laterally armed with erect evenly-spaced spines; supraocular spines absent; lateral carina spinose; submedian carina present, spinose; median carina a spinose ridge; postcervical carina absent. Abdominal somite 1 pleuron acute; pleura 2-5 asymmetrical, posteroventrally acute. Eyestalk cylindrical, articulating; cornea pigmented. Antenna, scaphocerite prominent, curved apically downwards; distal spine on antenna article 2 straight, acute. Maxilliped 3 exopod not clearly bent at base of flagellum. Pleurobranchs absent or present above pereopods 2-4; podobranchs and arthrobranchs well developed; epipods present on maxilliped 2 to pereopod 4. Pereopods 1 asymmetrical, propodus cylindrical, weakly tuberculate; carpusdactylus upper and lower margins carinate. Pereopod 2 chela strongly pubescent. Pereopods 3-5 propodi with transverse rows of multiple robust setae; dactyli tapering, with clusters of robust setae. Pleopods 3-5, appendix interna present. Pleopod 1 of male present or absent. Pleopod 2 of male with appendix masculina and appendix interna. Uropodal exopod with non-articulating transverse suture or without. Telson with lateral fixed spines and posterolateral robust setae; apex rounded, with medial spine.
Remarks. -Sakai & Ohta (2005) Poore & Collins, 2009 . Axius pitatucensis has few but strong rostral and gastric carinal spines and does not belong to Spongiaxius (de Saint Laurent, pers. comm. to GCBP, 1990) and was not listed by Sakai & Ohta (2005) .
The pleurobranchs and male pleopod 1 vary between the three remaining species, present in some, absent in others. Sakai & de Saint Laurent (1989) noted, and we can confirm, the presence of pleurobranchs in S. brucei (overlooked by Sakai, 1986) . They reported pleurobranchs in S. novaezealandiae but we found none in the similar species described below. The male pleopod 1 of S. brucei has a triangular typically-axiid article 2 but that of the new species is simple and tapering while it is absent in males of all sizes of S. novaezealandiae. The suture across the uropodal exopod is weakly articulating in S. brucei, barely visible and not articulating in the new species described below, but is not visible at all in S. novaezealandiae. We examined a syntype of Axius novaezealandiae held at MNHN (see below) and S. Ahyong examined a range of specimens of S. novaezealandiae held at NIWA. Sakai & de Saint Laurent's (1989) flat, posteroventrally acute; pleura 3-5 asymmetrical, angled posteriorly, with anterovental tooth; pleuron 6 with ventral tooth. Eyestalk slightly shorter than rostrum; cornea pigmented. Antennular peduncle reaching to midpoint of antennal article 4. Antennal article 1 with 1 ventral spine and 2 small tubercles; article 2 with prominent distal spine; scaphocerite strongly curved downwards, extending beyond distal spine of antennal article 2; article 3 with small distal spine; articles 4 and 5 each approximately as long as article 2 excluding distal spine. Maxilliped 3 coxa, basis and ischium lower margins each unarmed; crista dentata of approximately 40 small teeth; merus with 3 spines; carpus unarmed.
Pereopods 1 scarcely differentiated, major 1.1 times length of minor, slightly more swollen than minor. Major pereopod 1 (right) ischium lower margin with about 9 tubercles becoming larger distally; merus lower margin with 15 erect spines, larger distally, upper margin convex, carinate; carpus unarmed, upper magin carinate; propodus lower lateral margin carinate, upper margin twice as long as carpus, carinate with low tubercles on distal half, lateral face with low tubercles distally and extending onto fixed finger, mesial face with low tubercles especially along lower margin; fixed finger 0.5 times length of propodus upper margin, setose, cutting edge with few low teeth, largest at two-thirds; dactylus unarmed, setose, upper margin convex, carinate, cutting edge with obsolete teeth. Minor cheliped ischium lower margin with about 10 tubercles becoming larger distally; merus lower margin with 14 spines, upper margin slightly convex, carinate; carpus unarmed, upper margin carinate; propodus lower lateral margin carinate, upper margin carinate with small tubercles distally; fixed finger with about 15 small evenly spaced rounded teeth; dactylus unarmed, setose, upper margin convex, carinate, cutting edge smooth.
Pereopod 2 unarmed; carpus 1.3 times length of chela; chela strongly pubescent; dactylus curved, 1.2 times as long as propodus upper margin. Pereopod 3 merus robust, lower margin with 4 spines; carpus unarmed; propodus with 9 clusters of 4 or 5 robust setae on lower margin, 3.5 times as long as dactylus; dactylus with 3 rows of 4 or 5 robust setae on inner face. Pereopod 4 merus robust, unarmed; carpus unarmed; propodus lower margin with 12 clusters of 4 or 5 robust setae, 4.5 times as long as dactylus; dactylus with 2 rows of 6 or 7 robust setae on inner face. Pereopod 5 slender, subchelate; propodus 4.3 times length of dactlylus, lower margin with 3 clusters of setae on proximal half; dactylus with 2 marginal longitudinal rows of about 7 robust setae.
Pleopod 1 of male uniramous, tapering. Pleopod 2 appendix interna 0.3 times length of endopod; appendix interna scarcely longer than appendix interna.
Telson 1.7 times as long as wide, widest proximally, lateral margin with 3 spines, posterolateral angle with 2 robust setae, distal margin slightly convex with medial spine; dorsal face with median furrow, 2 spines in each oblique row. Uropodal endopod 1.9 times as long as wide, with 5 lateral spines and 1 distolateral spine, longitudinal ridge with 4 spines. Uropodal exopod 2.3 times as long as wide, with about 14 lateral spines, 2 longitudinal ribs (outer rib with 7 spines); transverse suture with 6 spines (2 at posterolateral angle, 3 sublateral, 1 on longitudinal rib); article 2 with 1 distal marginal spine.
Variation. -The numbers of spines vary between individuals and from one side of the animal to another. In the largest male, the rostrum may carry as many as seven spines on each side, the lateral carina with six or seven teeth, the submedian carina with up to ten teeth and the median carina with ten or eleven spines.
Etymology. -For Lipke Bijdeley Holthuis, 1921 -2008 , in appreciation of his long and valuable contribution to carcinology and of his advice to the first author.
Distribution. -New Caledonia and surrounding shelf and slope, 19-25 • S; 60-600 m depth.
Remarks. -Apart from sexual characters, the ovigerous female paratypes differ only slightly from the holotype. Males and females are of similar sizes. Females are ovigerous from a small size (cl. 4.3-10 mm). The new species is most similar to S. novaezealandiae (Borradaile, 1916) from northern New Zealand reillustrated in part by Sakai & de Saint Laurent (1989: 42-43, fig. 11 ). Spongiaxius holthuisi differs in having a shorter rostrum, more elongated propodus on the chelipeds, and shorter telson. Spongiaxius novaezealandiae has three pleurobranchs but none are present on the new species. The New Zealand species lacks a transverse suture on the uropodal endopod while a faint suture is present in the new species. At 27 mm long, the new species is only half the size of the New Zealand species. Balss (1933) illustrated the telson and uropod of S. novaezealandiae but showed the telson to be shorter than in any other report. The telson is broader in the male syntype at MNHN (1.5 times as long as broad) than in the new species.
Several of the collections were taken from a sponge, one with 35 specimens. In a second sponge sample the species co-occurred with another as yet undescribed species of Spongiaxius.
